Have physiologically-based pharmacokinetic models delivered?
The application of in silico methods for predicting internal dosimetry of a compound has gained attention in the past few years from academia, government and industry. One such method based on both compound- and organism-specific information is physiologically-based pharmacokinetic (PBPK) modeling. Numerous promises surrounding the potential of PBPK models to guide drug development (DD) and human health risk assessment (HHRA) have been made with primary areas of application being incorporation of in vitro data for pharmacokinetic prediction in early drug development, interspecies scaling, intra-human scaling and, of special interest, prediction of drug-drug interaction potential. This article addresses the question 'Have physiologically-based pharmacokinetic models delivered?' through analysis of its promises and accomplishments in real-world situations. Progress on PBPK model use in DD and HHRA has been demonstrated, especially in the area of interspecies and adult-to-children scaling, although its actual application is not reflected in the number of published works. Future advances will depend on continued model development as well as integration of PBPK models with models of response and/or disease. More importantly, increased training along with managerial and regulatory support is imperative to the continued integration of PBPK modeling in both HHRA and DD.